Chronic oxidative stress causes increased tau phosphorylation in M17 neuroblastoma cells.
Tau hyperphosphorylation appears to be a critical event leading to abnormal aggregation and disrupted function of tau in affected neurons in Alzheimer's disease (AD). As a prominent early event during AD pathogenesis, oxidative stress is believed to contribute to tau phosphorylation and the formation of neurofibrillary lesions. However, acute oxidative stress has disparate effects on tau phosphorylation. Given the chronic nature of AD, in this study, we aimed to determine the long-term effect of oxidative stress on tau phosphorylation. In this regard, we established a novel in vitro model of chronic oxidative stress through inhibition of glutathione (GSH) synthesis with BSO. We confirmed that these cells were under a chronic mild oxidative stress by looking at oxidative response, the induction of heme oxygenase 1 (HO-1) without neuronal death. Chronic oxidative stress increased levels of tau phosphorylated at PHF-1 epitope (serine 399/404) in a time-dependent manner. Our data further suggest that increased activity of JNK and p38 and decreased activity of PP2A are likely involved in chronic oxidative stress-induced tau phosphorylation. In conclusion we suggest that chronic oxidative stress contributes to increased tau phosphorylation in vitro and could play a critical role in neurofibrillary pathology in vivo.